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 Food allergies
• 10% restrict gluten1
• 13% restrict dairy1
• 77% look for whole grains1
• 6 million children experiencing food allergies
 Snacking 
• Accounts for more than half of all eating occasions3
 Product Development
• Expanding market in the allergen-free product space
 Goal
• Create a fun, bite sized4 snack for children under the age 
of 11
• Features international flavors4
• Free of common allergens
 Gluten, peanuts, soy, dairy, eggs, fish and shellfish
 Formulation
• Fruits
• Whole grains5
• Spices/International flavors
• USDA Nutrient Database6
 Calculations and nutritional analysis
 Accelerated shelf-life study
• 4 weeks
• Samples stored in mylar pouches
• Stored in 25C, 35C, and 45C
 Water Activity
• Aqua Lab 4 TE Quo Water Activity Meter
• Measured every 7 days
Lipid Oxidation
• Gas Chromatography
• Hexanal, 2-heptanone, and 2-nonanone7,8
Method
• IRB Approval
• 4th grade students at a local elementary schools
• Product Acceptability
 5 point hedonic scale with emoticons (smiley faces)
http://www.sims2000.com/sample4children.asp
51% liked the snack 
33% neutral 
 Increased over time
• Unknown specification for packaging material
>0.6 failure parameter
Used to generate Arrhenius plots
• Estimated shelf life 6 weeks
Hexanal, 2-nonanoe, and 2-heptanone 
increased over time
No off flavor detected in sensory 
evaluation
• Not chosen failure parameter

Nutritional Comparison (54g Equivalent)
Product
Gluten-Free Fruit 
and Whole Grain 
Snack 
Quaker Oats 
Granola Bites
Clif Kid ZBars
Iced Oatmeal 
Calories 200 243 195
Calories (fat) 60 81 53
Total Fat 6g 9g 6g
Sat. Fat 1.5g 5.4g 1.5g
Trans Fat
0g
~1g trivial 
amount
0g
Cholesterol 0mg -- 0mg
Sodium 45mg 81mg 173mg
Total Carb 33g 38g 33g
Dietary Fiber 3g 5g 8g
Sugars 21g 16g 18g
Protein 3g 5g 3g
Price per Box 
(216g)
$4.60 $4.05 $4.66


Sensory
• International spices 
• Comments assist future development
Processing Design
• Efficiency
• Utilize common food industry equipment in a new 
arrangement
Shelf-Life
• 6-week estimate
• Conservative
 Packaging material specification unknown
 Inadequate amount of samples prepared
 Recalculations needed
Final formulation
• Fun-filled, spherical snack
• Allergen free
• Features international spices
 New flavor profile
 Unique eating experience for children
• Nutrition
 Over ½ serving of fruit per serving 
 Innovative
• Spice up predictable snack aisle 
Packaging
• N2 flushing 
 Extend product quality 
• Oxygen/moisture barrier
Formulation
• Spices
• Line extensions
Costing 
• Industrial sources
Commercialization  
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